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I .  In t roduc t ion  

This  g r a n t  is f o r  s tudy  and experiment p e r t a i n i n g  t o  t h e  D- and 

E-regions o f  t h e  ionosphere,  as p a r t  o f  t h e  United S t a t e s  program f o r  

t h e  I n t e r n a t i o n a l  Years o f  t h e  Quiet  Sun. 

11. Work Accomplished t o  Date 

Prepara t ions  f o r  p a r t i c i p a t i o n  i n  t h e  NASA mobile launch program have 

cont inued.  A v e r t i c a l  inc idence  sounder was des igned ,  cons t ruc t ed  and i n s t a l -  

l e d  i n  an equipment van and loaded aboard t h e  USNS Croatan.  

e r e c t e d  p r i o r  t o  t h e  October,  1964 "shakedown" c r u i s e .  

Antennas were 

During t h i s  pre-  

l iminary  c r u i s e  t h e  sounder ,  antennas and a l l  a s s o c i a t e d  equipment were 

t e s t e d  and opera ted .  

from aboard s h i p  (Nike-Apache 14.148 and 14.149) and one from Wallops 

I s l a n d  (Nike-Apache 14.147).  A l l  t h r e e  rocke t s  were s u c c e s s f u l .  

During the  c r u i s e  two sounding rocke t s  were f i r e d  

After completion o f  t h i s  c r u i s e ,  t h e  sounder and van were r e tu rned  

t o  t h e  Un ive r s i ty  of I l l i n o i s  f o r  f i n a l  mod i f i ca t ion  i n  p repa ra t ion  f o r  

t h e  extended c r u i s e .  The van was then  shipped back and re loaded  aboard 

t h e  car r ie r  f o r  t h e  c r u i s e  which took p l a c e  i n  March and A p r i l ,  1964. 

The antenna system aboard t h e  s h i p  was a l s o  redesigned p r i o r  t o  t h e  March 

s a i l i n g .  

a i rc raf t  carr ier  on March 20, 1965, and March 23 ,  1965, r e s p e c t i v e l y .  

The l a t t e r  s h o t  was unsuccessful  because of a t e l eme t ry  f a i l u r e .  

NASA Nike-Apache rocke t s  14.228 and 14.229 were f i r e d  from t h e  

I t  i s  

t h e  only unsuccessfu l  rocke t  of t h e  t e n  f i r e d  i n  ou r  IQSY program t o  

d a t e .  A t h i r d  rocke t  was launched on Monday, A p r i l  5 ,  1965 from aboard 

t h e  s h i p  and was success fu l .  The mobile launch program w i l l  cont inue  

through A p r i l ,  1965. 
. .  

. 
A new rece iv ing  antenna a r r a y  was cons t ruc t ed  a t  t h e  Wallops I s l a n d  

I 

f i e l d  s ta t ion  and tested dur ing  October, 1964. The Wallops I s l a n d  sounder 
e - 



was opera ted  during t h e  f i r i n g  of  Nike-Apache rocke t  14.147 on November 

10 ,  1964. Data obta ined  during t h i s  pe r iod  is  c u r r e n t l y  be ing  analyzed.  

Par t ia l  r e f l e c t i o n  and absorp t ion  d a t a  were a l s o  taken  i n  February,  1965 

a t  Wallops I s l a n d ,  a t  which time t h e  sounder equipment was r e p a i r e d  and 

modified t o  inco rpora t e  l a tes t  des igns .  

A system t o  au tomat i ca l ly  record  and analyze sounder d a t a  is  p r e s e n t l y  

be ing  designed.  

t hen  be  f ed  i n t o  a computer t o  make d i r e c t  computations o f  e l e c t r o n  

d e n s i t y  p r o f i l e s .  

The d a t a  is  t o  be  recorded on punched t a p e  which may 

Theore t i ca l  and experimental  i n v e s t i g a t i o n  of  rocket-borne probes 1 
f o r  d i r e c t  measurement o f  e l e c t r o n  d e n s i t i e s  i n  t h e  ionosphere has  con- 

t i nued .  A computer program has been w r i t t e n  t o  a i d  i n  t h e o r e t i c a l  i n -  

v e s t i g a t i o n  of probe c h a r a c t e r i s t i c s .  Data obta ined  from t h e  J u l y  15, 

1964 rocke t  f i r i n g s  a t  Wallops I s l a n d ,  V i r g i n i a ,  have been compared t o  

t h e o r e t i c a l l y - p r e d i c t e d  values  o f  probe c u r r e n t .  

has  been improved s o  t h a t  p re s su re  and e l e c t r o n  d e n s i t y  cond i t ions  i n  

t h e  ionosphere may be  dup l i ca t ed  i n  t h e  l abora to ry .  A d a t a  record ing  

system has  been cons t ruc t ed  f o r  p l o t t i n g  DC probe c h a r a c t e r i s t i c  curves ,  

and in s t rumen ta t ion  f o r  dynamic measurement o f  resonance probe cha rac t e r -  

i s t ics  i s  a l s o  now complete.  Measurements are p r e s e n t l y  be ing  made us ing  

va r ious  probe conf igu ra t ions .  

Experimental equipment 


